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3 ways

to measure

Direct soil probes, PourThru and saturated

media extract are methods to effectively measure
growing medium electrical conductivity.

By Bodie V. Pennisi and Marc van lersel

anaging nutrients in
growing media can
be challenging even
\ for  experienced
il growers. Excess or
O insufficient nutri-
ents or nutrient

e

imbalances can develop very rapidly, which

often seriously compromises the quality of a
crop. Regular measurement of a medium's
electrical conductivity (EC) and pH should be
done throughout a crop's growing cycle,

Most land grant universities as well as several
private labs offer testing services. Labs generally
use two different methods: a 1:2 dilution and a
saturated medium extract (SME).

Another, more cost-effective measurement
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is for growers to perform their own media
analyses. The PowrThru method is an easy,
inexpensive technigue to check media EC and
pH. For more information on PourThru, see
www2. nesu.edufunity/lockers/project!
hortsublab/pourthru/index.hioml.

several companies offer analytical equipment
that can measure substrate EC by inserting a
metal probe directly into the media. The measutr-
ing probes eliminate the step of collecting media
leachate as in the PourThru technigque. Probes
could become a technigue of choice among
growers seeking to perform regular EC tests,

Soil salinity probes
Researchers at the University of Georgia
compared two soil EC probes with the



PourThru and SME methods. The Hanna
Instruments soil conductivity meter (model HI
76305), which costs abour $400, is designed
specifically for soils and soilless substrates. This
meter displays soil salinity in units of grams per
liter (g/L), which is not commonly used in the
greenhouse industry. It is necessary to convert
these values to milliSiemens per centimeter
{m5/cm). We found that by multiplving the val-
ues by 6.4 (1 g/l = 6.4 mS/cm), the Hanna con-
ductivity meter gave resulis similar 1o those of
the PourThru method, The results presented
are the data after they were converted to units
of mS/em (multiplied by 6.4).

The SigmaProbe is designed specifically for
use with greenhouse substrates and can also
measure the EC of solutions. It can display EC
in different units, including mS/cm. The
SigmaProbe costs $2,420 and has a handheld
computer to automatically store data. Without
the computer, the probe costs 51,350,

Both the SigmaProbe and the Hanna con-
ductivity meter work better in moist growing
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Hanna Instruments soil conductivity meter, model HI
76305 (left), and SigmaoProbe.

media. They should be used one to two hours
after the medium has been irrigated. Both can
take measurements in a few seconds.

We measured leachate samples from the
PourThru method with different EC equip-
ment, a Hanna Instruments EC probe (model
HI 76304), the SigmaProbe and a Corning EC
probe. For the SME method, growing media
samples were sent (o MicroMacro Internation-
al, a comumercial testing lab in Athens, Ga. The
same media samples used to measure EC were
also used for the SME analysis.

Comparison of testing methods

Lab results. Four-inch pots were filled with
a soilless medium and saturated with a 20-10-
20 fertilizer solution with an EC range of 0.15
(tap water) to 4.5 mS/cm. The medium, which
was divided into two groups, was tested with
the Hanna conductivity meter and the
PourThru method. The leachate was analyzed
with the Hanna EC probe and the Corning EC
probe. The medium measured with the Hanna

conductivity meter was then analyzed using
the SME method.

As expected, the EC of the medium and the
leachate increased as the EC of the fertilizer
increased (see Table 17, The Hanna conductivity
meter and the two EC probes used for the
PourThru method gave very similar resulis.
Because the SME method involves adding water
to the medium, the salis in the medium are
diluted. Therefore, the SME EC values are lower
than those from the PourThru method. Howev-
er, our analyses showed that SME closely corre-
lated to the PourThru method and the Hanna
conductivity meter, and consistently gave an EC
value that was half of the other methods.

Although our first experiment showed that
the Hanna conductivity meter gives results
similar to the PourThru method, the conver-
sion factor of 1 g/L = 6.4 mS/cm is a concern.
The standard method of converting g/L to
mS/em is to multiply by 1.6 (1 g/L = 1.6
mS5/cm). The reason for the conversion differ-
ence is not clear, but it is possible that a math-
ematical error was involved.

Greenhouse testing

In a second experiment, 4-inch pots were
placed on ebb-and-flow benches and subirri-
gated for six days with fertilizer solutions with
an EC range of 0.5 to 2.5 m5/cm. After the six
days, the medium EC was measured with the
SigmaProbe.

We also used the PouwrThru method to collect
leachate, which was then measured with the
SigmaProbe and a Corning EC probe. Measure-
ments of the leachate EC were very similar for
the two meters, which indicates that the
SigmaProbe is reliable as an EC solutions meter.
The direct measurements of the medium with
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